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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device capable of writing image information so that a liquid crystal 
attains a required optical response when a display beam is 
presented and sufficiently correcting movement out-of~focus of a 
moving image regardless of a position of a display picture. 
SOLUTION: A preliminary write-in signal is generated based on an 
image signal of a frame to be displayed and the image signal of the 
frame displayed before, and after preliminary write-in of a pixel is 
performed by the preliminary write-in signal, the image signal of the 
frame to be displayed is written, and thereafter, a shutter is opened. 
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7 U- A<&Ij#{l# t . ^tUSlftricRsF <* tltz 7 U— A 

[R*fi2] RE»*r**7 U— A©ER«#S1S 
eRRO)RX(c*$a^T*0r£MIH«fiifi L tfRlcltrC 

[R#«3] «ao>I^7 MJ*XttlzBBR**tfc 

a«a*8£¥R£. nneRR/<^a>«Rr=Kit&3ii 
fc/<-^7-f httii, Wffi^Rfca^a-^i^yiKre 
a»a>®»(0^«»a^*ft-3fcR, HER^-r^*? 
u-A<DRRfi«£fltrERftaMRi=*a*« 

G«R<DfiRI::&«aA-eiff£miy)£CHa LfcRUfrE 

/<7*7-< hSjs«-r«wt$««fr*R*a3Eii 

[R3fcJi5] tirE^RRa^R-JMfi^RI** S^PS 

■o>»b<D***atf»b<D*iRi(ri6i:T^«»a^« 

R#3S 2 g£l(Dl^i^gI 0 

♦ittia^»***vfc®««#u^ui=«i:-c*«»a* 

[000 1 ] 

Bsby % 1*1::* T FT (Thin Film Trans istor);*S^a^ 
£S (TFT LCD (Liquid Crystal Display) ) V 

ft*-* KRRft-««M9tt«*r «R^RSfcBBr 

[0002] 

[ft*<Dft«|] 56** igR®. ««rh*k ^^^<-x 
*H^T?#SaS*^KS (JUT. LCDtfBto ) • 

©777 h/<*JU&Rq<SS (FPD (Flat Panel Dis 
Play) ) tf&^P&^ftT^Tfcy. *<B*7? t^K 



ca>*7&ffl»-a*A^6*fcUT«u6*Lr#fc 

PSffitS© (CRT (Cathode Ray Tube) „ JUT. CRT 

tmto ) wkrricwlt. lcdi^^-ci*. 

[0 0 0 3] ^-teWlC^l>t>ttT^^TN 
(Twisted Nematic) i^STN (Super - Twisted Nem 
atic) HLCDIZjSlvCI*. *sl(C®fjl£l=Mn LTfr £ 

xa#?a>B*i*<Kib ltbt R(D3itaia*ica-r & * -e 

— ;UK^^-Cfc^iKl1 6. 7 (msec)CW 

lcft£»#<D3fc^J£g*<§S7 Lftt^ l>7 jStfCO) * 7 
tt»*lSlta>BHA:Lrtt*J:y*lf6*LT#fc. CO 

fc*>, //sec *-y-a>«ft**j£«A<iattfciiBR 

t£?$il (FLC (Ferroelectric Liquid Crystal) ) 
Jft&RBttftA (A FLC (Ant i -ferroelectric Liqui 
d Crystal) ) t l^^tzM&fc&fo&ELXflrh&m^tz 
R^aSB0)BB»A<S9MbLT#rL^« o 

[ooo4] sia^fcor. nBDs^ic«it«n 

¥9-3257 1 5#^«{cE^£ft&cfc7l-LCD<D 

5cRTi^8ii;fci>tit &\Mm<r>mi!t\*&itft0 

I*. mk£flMK-r«K? hSICTFTX-f y?*<Rlt& 

4vc&y. *&ica«i*#®*«ic«aiM3&«Rit&tt 

ilWtaC: J: y R*Rx. **t££T?f§ft LR(t« <t I* 7 . 

— ;u KffiR^RRlctet^TttH«R**0!)-r >/<;u*i£ 
»3&WJIW«:i£*<y t»ofcto. B$MRRftft1£*<g{b 

>^ (/<7^7< K) **>/*7MWf 

y. a*HRo)«-7-r-^KjBra<DR*a>^»***« 

[0 0 0 5] C<D^7ft^— ^KBR9F#atft8«R^ 
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■T&o S1 1 li^gS^9-3 2 5 7 1 5#**ftf::GlE3 

*>V*:/** 4 3 l*ffit!)[H]S&. 4 4|*/^UX$g£[a]g§-efc 
6„ 4 1(^tfTFTMT?*^c *l=:tt|*|C-3#R 

W-T*o 3t35^>^4o^^o)^^ B«k«-97*ai&* 

£ft±u s^s : f-4 1 ^tti^-rSo ca)«fc5iz s mm 
n#ic y A*iij«<§^f::j£ cxa^H 1 2 2 0>%afi 

*tfc«llHJIII«*lc|^|JBLfc*>^*»ll»«#t*±L, 
*>*y* 4 2l*->v^^^fi^J;ya^0^i©S 

v>»MfliHi 2lz^f£?c^ SKf^JRBfi-v d 

comm. BP^^-f— ;u K^raT<7)^5 o%*:i*L2 5 

[0 O 0 6] 

[000 7] S!ili«^^-r«S^5^LCD^<7)^^ 

aft, ftfcom^&B-eiSs — ;u vmm<D&*<Dm%. 

MSB* HMM-^x* h) <DllSB«#CD =1 > h 

i^rii. #a<Mfega«;«A<*+#-c*y* ->^^*ibp 

[0 0 0 8] Cfl>*IBI*±»a><fc5a5cHB*»ft"r«fc 



*+#(=ak#T?s«aaa3F«B*»«ct*a»A:-r 
[0009] 

ts aa/<*;KD«rffi*fci**ai=K«t&*tfc5/«w* 

[0010] SfclC, C<7>&W<Dm2<B«/£K£&;$a 
S^SBI*. S^^7L/- A<DB4fcfi-5$ttft0>B 

[ooi 1] *fc % ca>«^a>ff 3o>fliAicj:«»as 
[001 2] saic. ca>*w(0)ii4a)flijai=«k*aa 

[OOI 3] S&ClCfc* C<D&l8<Dm 5 

[0014] *$>\z % zo>&vubwie0>mmiz&2>m& 

[001 5] 

€>o @i^fcL^r. 1 liA^iijtt^^isffir^y^'j. 
2[iisa^a) : ?«s^ii-^^^± -r&^Gts 

B#ffi3i«l«iBB« 4li>*'ji &tf?«*&*1E«X 

^lHlB2<^>di*fi-^*^gi$v^^^u^^ sii^a 
6iiv:7 hui/x*. 7ii^;u^^Lx^-9-4(D 
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77, 1 oi*»ft/OM,i 4<D7-h&£mm?z>?- 

h ■ h #: 7-f '< % 1 1liy7Kl/yX^, 12l£/**;/7 
7, 1 3I*V— X • K^-f /<5&tf>r— h • K5-f/<1 

ft1t^H*1 5^(DSil$7|->/^7-r^T FT, 17 

?5m 7<d^-^/^-7 (mp/iebq) *«»t«vt 
BJttBK-e&«. 

[0 0 16] H2l*C<D9SW<DSgJfi(D^B8l T?a6^jSS 

i*t\ 2oii^H7>^-ea&§o tt*«tB 

1 7$^(t^tiO>i:-r^A<. fcffi(c#Bi/*^* i 7' 

&7FBlffetZ&=>lZ s ^ (R) % & (g) % W 
(B) <D*«S^^®*l?l®a*«fi£-r-64,<0i:L. 

Lrffll^o ftil/<*juCDft3FKBBt 
*B*.l<#fe6 4BB±U A*£;ft.&Ii«fI*§-(D^— 
*(«S±EBIIISl:»«Lt#fi6b i t 

[ooi 7] *i-»fti::oSKB*"*. *-r % A^u« 
mm $n^o ca><t#. B««#ffi9ttiftBB3i* 

»a*/afiBL*M»f *BB&*A«B£BB 2 

cc-eit fm^M 
w&m^$af^<Dmmiz*tfc-r%>**:ij i «fcy»^as* 

[0 0 18] 1 7U-A^(7>^^S^il#&t/>^U 
U*-*4I::A;*j4*u ■tta#ffia»JBEIB3^&cD«0 

[00 1 9] V— X K?'f/<54>£'7 KUvX* 6UH* 



/^UX^tb^-T^o 9??BB7-ei*« v7hL/y^ 

mm-f&o z*\z s =7-<(i'?3foizmmztitzT-2{*. 

K5-f /<«BB*1 3^6fl)7 7f/<;UXL PlCcfey^ 

/<*;n 4 4>«v— xtt (fl#B) A*B*su S2, 
• ■ S3m (cc-e(i. saS/<^;KD*^M«a* 

m<b-r&p ) i=aa£*u *v— x«rc*B4ttfcTF 

ttBBfcf? h**<**BB**fcJbi*fc6 tf*y h<z>Stn: 
Xh'J^lOtOtL BAMIttlCiSCT. 'J77 

u>x«ffe«y«ii*cfcic<fcy % jEftatt-tfif*. 
-e 2 6 &raa>mflEi::£»-r*o 

[OO 2 0] — y— h K^-f/<1 OCDv^ hUvA 

*i 1 Id* K^-f/WJWBBl 3^fe«3bB3lc*-r* 
^CLKV^^ti^ v7hl/yX^1 11* 

(Dffi^A<#^-f><7)§A^rBiiz^i*r/<^7 7 1 2 

$lHt»i/<*;U 4(D#y— H»A*«BT-QK G 
2, ■ • - % Qn (CCtll ttA/<*JU1 4<&iliEI!^ 

t ft i 6<oy- htc^^ti^o -rftfe*. aa^-r — 

;n 4CD^iajmScoMic[i^mffv c fttftffBttnd 

[002 1] C0J:?iat, 7*ny«#l::Mft**t 
J^CfciE^ $fTFT16^LtaSlt^in 

5icmn4*t % =7 -< ^mz^mw&frm^izm ctz^m 

*7L**ifim»fTt>tl&o fit, *-hK7-f/<1 oi* 

i 2«#Lta*/^n 4(o#y— htSATD^Q 

U Q2, • • - , GnlCA7^4H. fry— h«IC»«4 
tltcT F T 1 6 0^- K(^Kl^n^ 0 C(DJ:5fCLT. 

■T «fc 5 «Cliflft®# t b mt & * -f 5 > y -c > v v * MB 

•>V^*K»BBl 9^Lty^7$ 1 7(DPP^$1J 
WTZ> 0 Zito&olz* BBS4lcB)HLT8^%a>B« 
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[0 0 2 2] dC~e, JL\zn\t%>m&Mz&& 

^s^5SScta)ii^$^-r@-cfc*o fcfc\ isa>< 
* ;u^$iiE«< o oaftttfli «t # & -/ — v »j 

o*y. s^KBi^jecfeaattafts 
*P>n*w»-e#4o H5i*ji«*^&aa^*fiiiz* 
«a) a>»a^©»»*sE£*a/<*;u<D»aa#5iK 

[0023] mm c i ) i=»r £ ? ^gpg 

±fe*J:5ft»&*SIEV f (a) o ^ 

«SlwiEa$^T?^S^mi£v f (b) . c 

fl>t#©ja»/<*;UO)*qfij£»l*, m*lB5 (3) <Da 

KjS t on-ei*^fii(oaKa3te^ifiL a i c = l f > icg-t 

al' Kit'*, 2 0»&**ft5(DT?Jfc«xe-Kj&<iD 
[0 0 2 4] *fzaift*afiLmi:ft*«*;5te+MBa 

a*®**, ^«»5&*ic»L\rr*KH (2) \zn*t*5 

VmcfciJ^a • Vm^5 (045 (e) ) 0 {I 

u a : ass*, or^io ^tiiccfcy, ie»«^« 

5 lcJ£§-t£o fit, lESW&Wcfc 
(f ) K Br*a)*(HIIHU'<iU(c»l£'r*aa*S»*L 

s#a^^y^*cos^^BE^Ep*D*r4a)-e. Bsra 

[0 0 2 5] mftlz % IB(DT»»i:liat4fi#«>t 

@5 (c) lc^-Tcfe5fwS^m£V f "C^fSSii^^ 
fr^fctf>*>. (d) l-^-Tcfc^lcSii^mffV f TXEJS 
S&*£fr5. C(&££(D&a<D3fc^JS^I*B5 (4) 
0)b 1 ic^r^olc^y, 2g«^^fr5CtlcJ: 

y. v^^^gan§a$&^ ton-eii^Mcoffia^gL 

b 1 (=L f ) l-MU T«»ii^*fTt>ftL^a#«>* 



5 (2) CD (g) (C^-f £ 5 CtMiE^cy • Vm£ 
LT««EEr*«H«)SfTofca>%. (h) T?^rJ:5 

r=**o>»a*fiflEvmT?#a**fT5« cotton 
a<D*wsi*H5 (4) o)b 2(C7F-r^5i^^y, a 

jg§£&<t;a>-e s *>w*bip&B*&b*jS t on-cjiiaiSBf 

HCDai©#8£ L b 2 (=Lm) Iz^Us 
[00 2 6] £f>ic. @6iiB5T*lfciiELfc<D<bii£*r 

fcag^e»ns^*i£iifca^*<s6^b-r4a^ (#a^ 

ff^«a/<^<Da5a3t»ffi(D«»U^ui:(OftMI8« 

(a) . *fc, i^«iciEa»a^-et»a^«ff 

V0£-^;t$ (b) o 

[0027] z<bk£<D&&A*)\,oit¥&&it. m& 

H* (3) ©c 1 lzmi,tzfc&ktj;Z 0 Ttstt* && 
•>5i<DBBPBB*&*jiSiton-ei*BrSfl>aia*»SLc 1 

(=lo) ic^-r^o ^«»^*fr^«pt^*a>affl 

#5ft£<DB#HMB«c i ' lot**. 2HfM$tr?(0t 

[0 0 2 8] *lcaa*MJSLmtte**5ft*IBB« 
^<&»*. T«»a*(^feL^TI4PIB (2) (Z^-T<fc5 
lc % @4(c^Lfcaia3fe5SSLm(cm-ri>S^mBE 
VmJ:y/J\dtti9 • Vm$4x§ (B4> ( e ) ) . {§ 

r*5£<0W2 t **nEE\/rn£5.?LZ>^kiZ&l) m*P 

(f ) ) . Brfico*MBU'<;K=»«'r*aa*aiaL 

raai=ia«fftH«fflLTa»xe— Ksanaur. ie 
a*awcj:y**a)»^«jE*a3in-r*(D-e. ttwj 

[0 0 2 9] p|«|C % ll®<DT^(C^^-r4^(DS 

&m*i::He % S<5PgBu^;KDH^lc^b-r4ig^. 
B6 (c) (c^rJ:5lc»a^«EEV0T? : ?«»^S 
trofcO>*». (d) \Z7jk? & 5 izm&frmE.V 0 T:lE%t 

sa^sft^o ^a>i:#(Djaaco*^sttB6 (4) 

(Dd 1 ic^-Tcfc^l^fty. 2S8a<^$tr5c < bU^ 

y. is*v*moffl&tii& tot\x-itmw<Dmmyt&&i- 

dl <=L0) CIL, *«»&*£fT*3ftl*«*<D3te 
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6 (2) <& (g) ir^^lCg&^mH** ■ Vmi 

3fe(DS^mffVmT?S^$tT5 (h) ) 0 C 

Ot^(D/«Sa)3t^Sli@6 (4) (Dd2C^tcfc7 

fr'mEEV&&W$&ib<DV. i"**j*VaQffl£ft& ton 
■ei*l5lSfiffaO)^*^itL d 2 (=Lm) |C*U * 

[0030] cct, TN^isaa>ig^ ?saa>*^ 

gB#pai±^taBE<&:&± y ^F0is ^ *<^:t y £ y t a 
its ««psbs< — >«wbh^cdjs«* y tat^i^c 

[003 1] ^fc, i/t<y>IMBBi sit 

6 WSJHMTdfclc i 7<&&SP>b<|§8fcrf &* 

5lc*J»-r«o SfSMIHlTdttMffiTttflOaa*^®* 

^©»a^ A<§B» * ft & * y t, jffleffiM t micv ^ *y 

* 1 7 0HPa&t»Tr*<*:5l='r*o BrSJBMTfl*. 
i/*y*1 7#^P£$STLT^*+ttl::S?p£;h,&3: 

[oo3 2] iu±i*n«*^&aa^»iRirc»bf *• 

£\ atfaa^fcaa^iajicSEibt-sa^icoi^T 

C-eii, a^P8P»^6 4gSI<fc Ltl^CDT?, 64 x 
6 4 = 4 0 9 6iy(D^bA<#«U 

x**ti\t* $ t>rz-to)2f&<7>8 i 9 2ayo>K{bA<#& 



-M::!M4>&± y t &t y t^ft;S3S^« 

SOT?. 3t±y^fp](Diiimi£^a<bATy^fRlC0^JE 
******* 5U:Lfcl55A<Al\, PgiJig 

[0 0 3 3] ccr*(i, a»-^^H*i 5izaijSn4*t* 
SEEIi, ftKWU^UcjCCT^** GIW*81£tt£ 

»*it«rfl!>l»ji5T?*ft1^^Bi*l BCfi^^HfciE 

i*. ^s^u— a<di AitKDsa^^y-tcoja 

[0034] f ct, ^«»$MMB#*£EH»2-ei** 

■r*o i ^p>K^a3*ttf-i 7u-a 

sr (db««# u * t; a a s titz m&m^> i> * ;u ic >^ 

\z±&o>mnEEm£§k£tz7 : — * t it*>< cti^* 
y. zL*L&miyT&&to#Kiz*mm&*m^£**.'t 

§ i y-ymmz%}i}n?%>nE.<D2'o<Dmte (vcomcj* 

[0035] n::t's ^K.I^i7L/-AtA*^ 
^.*o @8 (a) o*5fc. fc&:7U— AlCfetxT^IS 

©^B^€>H8<DttS^»lftt-*ta>fr*o -cot 
y. ®5£*jtlzlft®Ltz<k?lz, ^«»^*fr*>ft 

x^7 b<n&mi'*)\,&*Mm<o®&iz\t*<Df*&i\t i <& 
mti£&o &tz. mmymztsi^Tij. ^wzmam 

^vx^ h<Dmm\s*ji>tf*mmo)m£izit*o>&<£i* 
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®*<*£i\, o^y. v*y$lc«J;y«a#^0>a^5fc 

7t^<&a#ii*3fc#-efcy. sfc. ^o&mshmbwm 

m&<»X$ L*x y 7 £ /Jn^ U*x 'J 7*<i!S -t-e&ib-f & 

coo3 6] mmiz s ^ts^u/c^adTci^^-r^;-* 
^BDan-c+^ttaKiaiitM^fetir. **ii<^ 

IIiE<DJfc:T*HI*r*\ *fc„ 

tv*»p t onT?Bffflo>aa*aftiz*-ejs» 
> k^x htfi&T-r&^ttet+K, »>*?*i;:j:ya* 

IS teHlc <fc 4 3t#fi<D If o £ 1$ £ A> f flfe C 4 C t ifl 
[0 0 3 7] att^U— A"C A** *t 

®8 (b) (c^-r<t : 5^a?FS±T?6(Diiaic^x 
a>a«i*^36»i?*y, *a>a««i«4,ifffiift«c»:y* 

i-C*ot^, *>«w^HPHte»jfitont?Braa>aia 

5zfci*ft<. v***lc<fcya^#£iB«T£w£ic 

[c=r-x h*<aK**i*c±*fti\, 
[0 0 3 8] \ci±o>£?\z s *mn<r>te&\ztei*x\t* 

[0 0 3 9] ftfc. ^H^<n^aglCfet>Tli. D/A3 



[0 0 4 0] ^fcs vw*l 7 0>BIP/*BBP 

aic^g^#^4 0 tt^isp^aaiwiHi^BBHttt 

y. #HPlCft4t*(D»**^*L%t. U — i*(D 

<DliBlz«*t4^— x h (Sot, 

[004 1 ] HS&<DJ&&2. *16<D»ffl[1 ICfeL^TI*. 

i 7Sfflt%raa#^<Dsi^fts«yiB-r4ci: 

[0 0 4 2] S9l*d<D^W(D|llS<D^fi8 2T?fc4*a 
S/^;n 4(D^®tc|Slt^tit-/<^^^-< 3 11* 

— ***ur/<^^^-f h3 i a>ae/5H*r*«i»-r« 

[0 0 4 3] -f>/<— *M»iaB3 2lCl*|^JH«WA 

it«fcftfl)8«ailEiM#f/<y^7-f h 3 Olz 
4o Zto&vlzLX* i<v9^<< h3 oi* % 

[0044] $fc % *&m\B\&3 2 1*, @10 

ic^r * 5 izmmom^zmm^ojEmm^tmT 

§§^-T4^5l^-r ^ 3 1 ^Lt/^7^7-f K3 

Axmmm^tti!? \s-i»o)m&m^iz&-3i*x. 

ft#5%***a>a*BH»»jSic*5i^r, *SA<mMco5fe 
3b<ftl^o 
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[0045] ftfc\ ^mMtommz^nts t^j^^ 

[0046] 

<Dtt«lzJ:4C^ft<. »H«<©»*lSft*+»lc** 
T^Cir^Rjtltft^o 

[0 0 4 7] g=t=, Z<D&W<Dm2<DffitfL-C&Z>fe&m 
3FttW=J:Mf. i*t^*7U- 
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